ABSTRACT. Siegel modular forms ƒ of degree two are considered which satisfy: (1) the Fourier coefficients b f (R), for R a positive definite, semi-integral, primitive matrix, are solely a function of det(i^); and (2) ƒ is an eigenform for the Hecke algebra whose eigenvalues satisfy certain relationships. For such forms, results about multiplicative relationships and asymptotic growth are given, and formulae are given for b f (R) with R arbitrary in terms of b f (T) with det(2T) squarefree.
Hecke operators play a vital role in investigating multiplicative relations among Fourier coefficients of modular forms of one complex variable. In this paper, we show that, for a certain class of Siegel modular forms of degree two, Hecke operators play a similar role in determining relations among Fourier coefficients.
Let f(Z) be a Siegel modular form of degree two and weight w. Then f(Z) has a Fourier expansion of the form/(Z) = X^> 0 b f (R)e(RZ), where Z is a point in the Siegel upper half plane of degree two, R runs through all positive semidefinite, semi-integral 2x2 matrices, and e(RZ) = exp[27ii • Trace(i^Z)]. If R = (£ £), with a, c, 2b integers, then we set gcd{R) = gcd(a, c, 2b). We will denote the determinant of a matrix A by
14.
We now define the Hecke operators (degree two) on the space J^ of all Siegel modular forms of degree two and weight w. Let
For ƒ in J 2^, n a positive integer, and M in J£?(«), we write M in blocks of 2x2 matrices as M = (£ ^) and define We prove: THEOREM We shall prove the following theorem which includes some of the conjectures of [6] . 
Lef/? and q be distinct odd primes, C and T positive integers such that (CT,pq) = 1. Let f in #" w be an eigenform for the Hecke algebra and suppose f has Properties I, II(p), and 11(g). Then H f (p, q; C, T; y, z, s, t) = y f (T, p; y, z)y f (T, q; s, t)b f \C(\, T, 0)]
= {2" 1 X 2)W T 2)/ -[3 + (2/M)-]x 2 Jb f [NÜ(M + 1), 1,1)].
